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Abstract: The objective of this study is to investigate the prevalence and frequency rates of iron deficiency
anemia among patients attending to a large special medical clinic called Al. Elaj in El. Khorma Province, Western
Saudi Arabia. A total of 300 blood specimen of patients 83.3% females and 16.6% males, all aged (18-44 years),
were examined for complete blood count (CBC), hemoglobin and hematocrit levels, iron profile and the
hemoglobin electrophoresis. Based on hemoglobin levels, the prevalence of iron deficiency anemia was 34.7 %
(33% females and 1.7% males). For the two groups of the study, mainly the iron deficiency anemia was found. By
severity of anemia, mild anemia showed the highest prevalence (63.5%) followed by moderate anemia (25.9%)
and severe anemia (10.6%). According to age groups, the highest prevalence of iron deficiency anemia was found
in (27-35) age group which was being (41.3 and 4.8%) in females and males respectively, with statistically
significant difference between females and males (p < 0.05). In the mean hemoglobin and hematocrit levels in
anemia cases, the highest mean value was recorded in males being (10.23%1.3) and (34.8+4.09) for hemoglobin
and hematocrit respectively. Mean (+SD) value for red blood cells (RBC), serum iron, serum ferritin and Total
Iron Binding Capacity (TIBC) in anemic cases were (4.17+0.4, 4.6+0.29), (31.6+4.7, 37.25%1.7), (10.7£4.6, 33.27%7.5)
and (363.4%41.3, 358.8+44.8) in females and males respectively. Thus, the results of this study illustrated that
iron deficiency anemia is highly prevalent (34.7%) among adults, especially in females (33%) in the study area.
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INTRODUCTION
Iron deficiency anemia is one of most
prevalent nutritional diseases in many parts of the
world. Iron deficiency is the main cause of anemia;
therefore anemia prevalence can be used as a proxy for
prevalence of iron deficiency anemia [1]. It is a world
health problem for all age groups and both sexes
which is caused by many factors, including deficiency of
iron in the diet, inadequate iron absorption from the
gut, chronic diseases such as ulcer or tuberculosis,
excessive menstrual losses and loss of blood because
of parasites [2]. The prevalence of anemia as a public
health problem is categorized as follows: < 5% no public
health problem; 5-19.9% mild public health problem; 20-
39.9% moderate public health problem and > 40%
severe public health problem [3]. Anemia was defined
as a hemoglobin concentration of the blood values
would < 13 g/dl in adult males and < 11 g/dl in adult
females. According to hematocrit level, iron deficiency
anemia was defined with level < 41-47% for females and
males respectively [4, 5, 6]. The prevalence of anemia
in Saudi Arabia is effected particularly in women and
children [7, 8]. The prevalence of iron deficiency
anemia was 40.5 and 40% among school girls and
childbearing age women respectively in Riyadh town
[9, 10]. A survey conducted in Jeddah among female
elementary school showed the prevalence of iron
deficiency anemia was 23% [11]. In Al.Hada area, Taif
Province, a study carried out in school children showed
that the overall prevalence was 11.6% and 15.5% [12]. In
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King Abdulaziz University in Jeddah the prevalence of
anemia was 23.9% in female students [13]. In 2012
another study showed that the overall prevalence of
iron deficiency anemia in Riyadh Region was the overall
prevalence of iron deficiency anemia was 22.3% [14].

MATERIALS AND METHODS

Study design

Analytical, descriptive and laboratory survey
analysis of blood specimens was conducted to
determine the prevalence of anemia among the patient
who attend to ElLElaj health clinic in the study area
between August to December 2014. A total of 300
blood samples of adult patients who have diagnosed as
anemic patient and agreed to participate in the study
were investigated for anemia disease. The samples
comprising 250 of non-pregnant females and 50 males,
all groups were Saudi and aged about (18- 44 years).
The venous blood specimens of the patients were
examined for complete blood count (CBC), hemoglobin
and hematocrit levels, iron profile and hemoglobin
electrophoresis to differentiate the other hypochromic
anemias from iron deficiency anemia. The age, sex and
other needed information about the patient were
recorded by the doctors and technicians in the health
clinic. Iron deficiency anemia was defined according to
WHO hemoglobin levels in adults (< 13 g/dl in adult
males and < 11 g/dl in adult females), [4].
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Blood sample collection and examination

Blood sample of 5ml was collected from each
participant by venue puncture into ethylene diamine
tetra—acetic acid (EDTA) vacuum tubes for hemoglobin
and hematocrit determination. The blood samples
were taken for complete blood count including
hemoglobin, red blood cells, hematocrit, serum ferritin
and hemoglobin electrophoresis. The EDTA blood
sample was tested and analyzed by the laboratory
technologist using the Sysmex Kx 21N, fully automated
hematology analyzer.

The cut-off value for the determination of iron
deficiency anemia is blood Hb concentration (< 13 g/dl
in adult males and < 11 g/dl in adult females), [4]. The
severity of anemia is classified into three stages: mild (<
10 g/dl, < 1.5 g/dl), moderate (< 9.5 g/dl, < 11 g/dl) and
severe (< 9 g/dl, < 10.5 g/dl) in adult females and males
respectively [4].

Statistical analysis

Data analysis was carried out using a statistical
package programme. Data was fed into a Microsoft
Excel table which was used to construct the tables. The
Statistical Package for Social Sciences (SPSS) was then
used to form all the statistical analysis. The association
between the categories was tested for significance
using chi-square test, and p values less than 0.05 was
considered significant.

RESULTS

A total of 300 Saudi adults were included in
this study, aged ranged between 18-44. Out of the total
samples, 250 (83.3%) were females and 50 (16.6%) were
males. All participants EDTA samples were subjected to
CBC analysis and hemoglobin electrophoresis to
classify the type of anemia. In all the samples, mainly
iron deficiency anemia was found in the anemic cases.
Looking at overall CBC results, participants were
defined into two groups’ females and males. The
prevalence rate for iron deficiency anemia in all
samples was 34.7 % (33% in females and 1.7% in males),
(Table 1). This result was depended on as the World
Health Organization cutoff value for anemia, which was
considered to be Hb < 11.0 g/dl and Hb < 13.0 g/dl for
females and males respectively. For all groups of the
study the only anemia was found is iron deficiency
anemia. The frequency and severity of anemia results
divided participants into three groups mild, moderate
and severe anemia as shown in (Table 2). By severity of
anemia, mild anemia showed the highest prevalence
(63.5%) followed by moderate anemia (25.9%) and
severe anemia (10.6, %), (Table 2). According to age
groups, the highest prevalence of iron deficiency
anemia was found in (27-35) age group which was
being (41.3 and 4.8%) in females and males respectively
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(Table 3). In the mean hemoglobin and hematocrit
levels in anemia cases, the highest mean value was
recorded in males being (10.23+1.3) and (34.8+4.09) for
hemoglobin and hematocrit respectively (Table 4).
Mean (£SD) value for red blood cells (RBC), serum iron,
serum ferritin and Total Iron Binding Capacity (TIBC) in
anemic cases were (4.17+0.4, 4.6+0.29), (31.6%4.7,
37.25¢1.7), (10.7%4.6, 33.277.5) and (363.4%413,
358.8+44.8) in females and males respectively as
shown in Table 6.

Table 1: The overall prevalence of iron deficiency
anemia in the study area (n=300)

Number examined Females Males Total
(Prev.%) (Prev.%) (Prev. %)
300 0 99(33)  5(17)  104(34.7)

Table 2: The severity of iron deficiency anemia in all
cases according to sex in the study area (n=104)
Severity of anemia Females Males Total
Mild anemia 61(58.6%) 5(4.8%) 66(63.5%)
Moderate anemia 27(25.9%) 0(0%) 27(25.9%)
Severe anemia ~11(10.6%) o(0o%)  11(10.6%)
*Statistical analysis P =0.0076 P < 0.05 significant
difference between the severity of anemia cases

according to sex

Table 3: The severity of iron deficiency anemia in all
cases according to age, in the study area (n=104)

Sex Females Males
Age groups 18-26 27-35 36-44 18-26 27-35 36-44
Mild anemia 16 (15.3%) 43 (41.3%) 2(1.9%) o(0) 5(4.8%) o0 (o)
Moderate anemia 9 (8.7%) 18 (17.3%) o0 (o) o(0) o(0) o0 (o)
Severe anemia 4(3.8%) 7(6.7%) 0 (o) 0 (0) o0 (o) o (o)
Total - 29(27.9%)  68(65.4%)  2(1.9%)  o(0)  5(4.8%) o(o)
*Statistical analysis P = 0.003 P < 0.05 significant
difference between the severity of anemia cases in age
groups
Table 4: Mean (M + SD) of hemoglobin, hematocrit
concentration of iron deficiency anemia cases
according to sex
Concentration Females Males *P-value
Hemoglobin 10.01% 0.01 10.23 1.3 0.001
Hematocrit 31.97 £3.34 34.8 £ 4.09 0.003
*T-test, significance (P < 0.05)
Table 5: Mean (M + SD) of hemoglobin, hematocrit
concentration of iron deficiency anemia cases
according to age
Concentration Females Males *p.
18- 36-
Age groups 18-26 27-35 36-44 26 27-35 24 value
Hemoglobin 97 * o8 = 102 = o to.01 = 0 0.072
1.3 1.3 1.2 0.9
Hematocrit 31 = 319 % 348 = o 39 = o 0.023
3.8 33 41 ) 33

*T.test, significance (P < 0.05)
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Table 6: Mean (M * SD) of Red Blood Count (RBCQ),
Serum iron, Serum feriritin and Total Iron Binding
capacity (TIBC) concentration of iron deficiency anemia
cases in all groups of the study

Concentration Females Males *P-value
RBC (106/mm3) 4.17 £ 0.42 4.26+0.29  0.001

S. Iron (pmol/L) 31.6 £ 4.7 37.25+1.7 0.001

S. Ferritin (ug/L)  10.7+4.6 33.27%+7.5  0.003
TIBC (umol/L) 363.4+41.3 358+44.8 0.001

*T-test, significance (P < 0.05)

DiscussION

The purpose of this study to assess the
prevalence of iron deficiency anemia in the patients
attending to ELElaj health clinic for medical
examination in ElL.Khorma Province, Saudi Arabia.
Worldwide, the prevalence of iron deficiency anemia
varies according to different conditions, including many
parasitic diseases and other infections, consumption of
highly refined foods, lower intake of iron-rich food,
particularly vegetables and gastrointestinal disorders,
leading to impaired iron absorption. In this study, the
overall prevalence of iron deficiency anemia in the
study area was 34.7%, when anemia defined as if Hb < 11
and Hb < 13 for females and males respectively. This
small research showed that mainly cases of anemia are
iron deficiency anemia, this result confirmed with other
studies [9, 10, 13,14], a few studies had been found the
majority of anemia cases were normocytic anemia [11].
However, many studies were reported that iron
deficiency anemia is common in Saudi Arabia, ranging
from 30% to 56% [15], especially in non-pregnant
women of childbearing age [16]. In this study, the
prevalence of iron deficiency anemia was higher in
females (33%), compared to males (1.7%) group. This
mainly due to the worldwide prevalence of iron
deficiency anemia in females and the small size of male
samples that attending to this health clinic during the
study period. These findings are consistent with other
local and regional studies that reported higher
prevalence in females [13,14, 17, 18]. This was explained
by the fact that, the heavy menstrual blood loss is an
important risk factor for iron deficiency anemia among
women of childbearing age. Total body iron stores
contain about 2-4g, with substantial differences
between the females and males. Males and non-
menstruation females average a 1 mg loss of iron per
day. A typical 60 kg woman may lose an additional 10
mg of iron per day during menstruation. Iron loss of 42
mg per menstrual cycle has been reported in females
with heavy blood flow [19]. According to the severity of
anemia, the prevalence of severe anemia (<8 g/dL) are
much less (10.6, 0%) in females and males respectively.
In contrast, the mild anemia (<11 g/dL) was recorded
the highest prevalence (58.6, 4.8%) in females and
males respectively with significantly different between
the three types. These findings were in agreement with
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other previous studies showing that mild anemia is the
highest prevalent type of anemia [20, 21]. Mild iron
deficiency anemia, mainly due to diminished iron
storage, occurs long before anemia develops, and
requires early diagnosis and intervention to prevent
the development of full-blown symptoms of iron
deficiency. Prevention in the early mild stages can help
in reducing the future burden of moderate and severe
anemia [10]. In this study, the mean of hemoglobin and
hematocrit values in the anemic female group had
significant low values (10.01x0.1 and 31.97%3.34)
respectively, than anemic males (10.23#1.3 and
34.80%4.09), paralleled with other studies in Kingdom
Saudi Arabia [10, 11, 13]. The lack of iron supply for
hemoglobin formation that leads to the development
of anemia and inadequate intake of iron rich food
should be considered as contributing factors. The
current iron-folate supplementation program for
pregnant women should be expanded to non-pregnant
women. According to the age groups, the age group of
27-35 was recorded high prevalence in females and
males being (41.3, 4.8%) respectively. This result was
accepted with most studies in Saudi Arabia. The total
hemoglobin and hematocrit levels were low in females
at age 18-26 years group, but from then onwards
increased up to the 2 35 years. The data for RBC, S.
Iron, S. Ferreting and TIBC in anemic cases was showed
significantly decreased in females compared with
males. Results of decreasing in these parameters in
females similar to what had been reported by El.Hazmi
[22] and Ghafouri [23].

In  conclusion, this study revealed the
prevalence of iron deficiency anemia among patient
attending ELElaj medical clinic was (34.7%), an
apparently healthy problem especially in females at
childbearing stage. Intervention action programs to
combat iron deficiency anemia in Saudi Arabia should
be given a high priority.

REFERENCES
1. Oken E, Rifas-Shiman SL, Kleinman KP, Scanlon KS,
Edwards JWR and Gillman MW, Trends in childhood
anemia in a Massachusetts Health Maintenance
Organization, 1987-2001. Med Gen Med, 2006; 8(3):58-
63.

2. Stoltzfus RJ, Iron-deficiency anaemia: reexamining the
nature and magnitude of the public health problem.
Summary: implications for research and programs.
Journal of nutrition, 2004, 131 (Suppl.2).

3.  WHO, Reducing risks, promoting healthy life. Geneve,
World Health Organization, 2002.

4. WHO, Assessing iron status of population. Report of a
joint World Health Organization/ Centers for disease

3950


http://www.ijbio.com/

Muataz A Abdalla and Sabry H Hassanin,

10.

1.

12.

13.

14.

Control and Preventation, 6-8 April 2004, Geneve,
Switzerland.

WHO, Iron deficiency anemia: assessment, preventation
and control, 2001, Geneve.

Sheth TN, Choudhry NK, Bowes M and Detsky AS, The
relation of conjuctival pallor to the presence of anemia.
J. Gen. Intern. Med., 1997; 12:102-6[905/559].

Madani KA, Al. Amoudi NS, and Kumosani TA, The state
of nutrition Saudi Arabia. Nutr. Health, 2000, 14:17-31.

Musaiger AO, Iron deficiency anaemia among children
and pregnant women in the arab gulf countries: the
need for action. Nutrition and Health, 2002, Vol. 16, pp.
161-171.

Al-Shehri S, Health Profile of Saudi adolescent school
girls. Presidency of girls education, health affairs
directorate, Riyadh, Saudi Arabia, 1996, King Saud
Library Book. 11.

Al-Quaiz JM, Gad AM, Khoja TA, Al.Sharif S, Al.Mane H,
Aldiris A, Kazi A and Hammad D, Prevalence of anemia
and associated factors in child bearing age women in
Riyadh, Saudi Arabia. J. of Nutrition and Metabolism,
2013, Vol. 636585. 7 pages.

Gari MA, Prevalence of Iron Deficiency Anemia among
Female Elementary School Children in Northern Jeddah,
Saudi Arabia, JKAU: Med. Sci., 2008, Vol. 15 No. 1, pp: 63-
75

Abou-Zaid AH, Abdel-Fattah MM, Al-Shehri AA, Hifnawy
TM, Al-Hassan SA, Anemia and nutritional status of
school children living in Saudi high attitude area. Saudi
Med J., 2006, Vol. 27(6): 862-869.

Al.Sayes F, Gari M, Qusti S, Bagatian N, and Abuzenadah
A, Prevalence of iron deficiency anemia among females
at university stage. J. Med. Lab. And Diagnosis. 2011, Vol.
(2)1.pp.5-11, January.

Gad A, Al.Quaiz J, Khoja T, Al.Sharif A, Al.Manea H,
Al.Edriss A, and Shafi S, Anemia namong primary school
children (5-12) years in Riyadh Region, Saudi Arabia: A
community-Based Study. Global Science Heritage J.,
2013.01.04.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Int. J. Bioassays, 2015, 4 (06), 3948-3951

Verster and J. Pols, Anemia in the Mediterranean region.
Eastern Mediterranean Health Journal, 1995, Vol. 1, pp.

64-79.

WHO, World Health Organization Report, World
Prevalence of Anemia 1993-2005. WHO global database
on anemia, 2005.

Al Quaiz JM, Iron deficiency anemia "Astudy of risk
factors". Saudi Med J., 2001, Vol. 22(6): 490-496.

Al.Assaf AH, Anemia and iron intake of adult Saudis in
Riyadh City, Saudi Arabia. Pakistan Journal of Nutrition,
2007, 6 (4): 355-358.

Rowland TW, and Kelleher JF, Iron deficiency anemia in
athletes. Insights from high school swimmers.
Am.J.Dis.Child., 1989, 143: 197.

Hossain MM, Bakri M, Pugh RN, Sheekh HM, Bin shaq SA,
and Berg DB, The prevalence and correlates of anemia
among young children and women childbearing age in
Al.Ain, United Arab Emarites, Ann. Trop. Peediatra., 1995,
15: 227-35.

Sultan AH, Anemia among female college student
attending the University of Sharjah, UAE: Prevalence and
Classification. J. Egypt Public Health Assoc., 2007, Vol,
82.N.3,4.

El.Hazmi MA, Normal reference values for hematological
parameters, red cell indices, Hb A2 and Hb F from early
childhood through adolescence in Saudis, Ann. of Saudi
Med., 2001, Vol. 21, pp. 165-169.

Ghafouri HM, Al.Fares AM, Islam SI, Ahmed AO and Jan
MY, Hematological reference values assessed from birth
to adolescence in Saudi subjects in the area of Jeddah.
Saudi Medical J.; 1987, 8: 575-82.

CITE THIS ARTICLE AS:

Muataz A Abdalla and Sabry H Hassanin, A Study On
The Prevalence And Frequency Rates Of Iron Deficiency
Anemia Among Patients In El Khorma Province,
Western Saudi Arabia, International Journal of
Bioassays, 2015, 4 (06), 3948-3951.

Source of support: Nil
Conflict of interest: None Declared

www.ijbio.com

3951


http://www.ijbio.com/

